. Steady-state and time-resolved luminescence imaging of lanthanide complexes in zebrafish embryos. Zebrafish zygotes were injected with a Eu 3+ /ATBTA-labeled MO (60 fmol/embryo) and then imaged at 3-dpf by brightfield (a), steady-state luminescence (b), or time-resolved luminescence (c) microscopy. All steady-state fluorescence micrographs were acquired using the designated filtersets and a 250-ms acquisition time. Time-resolved microscopy was conducted with the indicated filterset and imaging cycles composed of a 200-μs excitation pulse, 300-μs delay, and 800-μs emission acquisition period. Scale bar: 200 μm. Figure 8 . QSL irradiation has minimal effects on zebrafish development. Zebrafish zygotes were irradiated with QSL every hour between the shield and bud stages (6-10 hpf; 5 irradiations in total) and subsequently analyzed at 24 and 48 hpf for evidence of developmental defects or toxicity. 10-or 20-μJ QSL pulses were given at 15 kHz over a 3.3-s period for each irradiation. 1-μJ QSL pulses with similar frequencies and total durations are typically employed for trLRET imaging. Scale bar: 200 μm. Predicted QSL trLRET:LED signal intensity ratios for differing LRET-enhanced luminescence lifetimes (τ em, LRET ) when LRET efficiencies are high (> 90%). (c) Eu 3+ /ATBTA-functionalized beads imaged by time-resolved microscopy using the designated camera gain settings (0.675 or 0.888) and either LED epi-illumination or QSL trLRET. Total imaging times were identical for all conditions, and average signal intensities ± s.d. of selected beads (n = 5, dashed circles) are shown, adjusted for gain-dependent camera sensitivity as described in Supplementary Fig. 11 . Scale bar: 200 μm. /ATBTA-functionalized beads using different camera gains and varying emission acquisition times to obtain pixel intensities within the linear dynamic range of the micrograph. All imaging protocols utilized a fixed delay of 1 μs. The mean pixel intensity for each image was then normalized with respect to the lanthanide excited-state decay during emission acquisition (fraction decayed) to obtain relative differences in camera sensitivity. Scale bar: 100 μm. (b) Graphical representation of the relationship between camera gain and sensitivity. The data points were fitted to an exponential curve. Figure 12 . Assessment of background signals in whole-mount lanthanide imaging. To determine the origin of non-somitic signals in zebrafish embryos stained with an anti-MYH1E antibody and labeled secondary antibodies (Fig. 6a) , we stained the fixed embryos with either AF594-or Eu 3+ /ATBTA-conjugated secondary antibody in the presence or absence of the anti MYH1E antibody. Yolk autofluorescence was detected by steady-state fluorescence imaging but suppressed by time-resolved luminescence imaging. Background signals from non-somitic animal cells were predominantly due to non-specific binding of the anti-MYH1E antibody and detected by both imaging modalities. Signals due to animal cell autofluorescence or non-specific binding of the labeled secondary antibodies were too low to reliably quantify in these experiments. Antibody concentrations, incubation times, and imaging configurations were identical to those used for the studies shown in Fig. 6a 
